Application of vasoactive and matrix-modifying drugs can improve polyplex delivery to tumors upon intravenous administration.
Low efficacy of cationic polymer-based formulations (polyplexes) for systemic gene delivery to tumors remains the crucial concern for their clinical translation. Here we show that modulating the physiological state of a tumor using clinically approved pharmaceuticals can improve delivery of intravenously injected polyplexes to murine melanoma tumors with different characteristics. Direct comparison of drugs with different mechanisms of action has shown that application of nitroglycerin or losartan improved extravasation and tumor uptake of polyplex nanoparticles, whereas angiotensin II had almost no effect on polyplex accumulation and microdistribution in the tumor tissue. Application of nitroglycerin and losartan caused from 2- to 6-fold enhanced efficacy of polyplex-mediated gene delivery depending on the tumor model. The results obtained on polyplex behavior in tumor tissues depending on physiological state of the tumor can be relevant to optimize delivery of polyplexes and other nanomedicines with similar physicochemical properties.